Construction and screening of vast libraries of natural product-like macrocyclic peptides using in vitro display technologies.
Macrocyclic structure and backbone N-methylation represent characteristic features of peptidic natural products, which play critical roles in their biological activity. Although natural products have been the traditional source of such peptides, recent developments in synthesizing natural product-like macrocyclic peptides using reconstituted translation systems have enabled us to construct vast trillion-member libraries of non-standard macrocyclic peptides. In addition, a method for displaying such libraries on their corresponding mRNA templates allows us to rapidly screen them for potent ligands against various drug targets. This review describes methodologies for the ribosomal synthesis of novel natural product-like macrocyclic peptides and their recent applications in the discovery of bioactive molecules using in vitro display technologies.